Introduction -Energy dispersive detectors used in the windowless mode have extended detection capabilities to elements below Na, atomic number ll. 1 Most of the work done in the past has been restricted to a lower limit of atomic number 6, carbon. 2 This lower limit was due to a number of problems: interference of electronic noise, non-linearity of the analog electronics at low energies, and effectiveness of electron trapping. Improvements in these areas have been made in a new design windowless detector, the ECON III. These improvements allow the detection of boron, atomic number 5, by an energy dispersive detector. Presented are data on the detection of boron on practical samples.
Metallurgical Sample -A sample of iron boride was investigated. This sample consisted of grains of Fe x B Y composition with phases of high boron concentrations in the grain boundaries. Figure 1 is a backscatter micrograph at low magnification (original magnification, 655X) in which the dark areas in the intergranular region are the high boron phase's. The spectra from this phase is shown in Figure 2a and 2b. The spectrum from a Fe x B Y grain is shown in Figure  3 . These spectra were taken at 15KV with a spot size of 100 nanometers and a beam current of about one nanoampere. The accelerating voltage was chosen to optimize for the mapping of boron, rather than for the maximum enhancement of peak to background ratio or minimization of absorption. The sample was tilted at 30°.
Since the boron peak to background was quite good, a digital x-ray map was performed on another area which is shown in Figure 4 . Since four regions of interest could be accumulated simultaneously, in addition to boron, the iron 1-alpha, the silicon k-alpha x-rays and a background region were also accumulated. The results of the boron and silicon maps are shown in Figures 5 and 6. These maps are grey scale coded with white being the highest intensity. Figure 7 illustrates the instrumental parameters used for the mapping. 
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JOURNAL DE PHYSIQUE Borosilicate Glass -In order to determine the minimum detection limit for boron in an oxide matrix, a borosilicate glass used in the semiconductor industry as a passivation layer was analyzed. The glass layer was deposited on a Si substrate with a thickness of about 10,000 angstroms. A low beam voltage was used for several reasons; in order not to penetrate thru to the Si substrate, to reduce the x-ray absorption path and to avoid coating the layer t o prevent charging.
The accelerating voltage of the beam was 2 kev. The boron concentration of the glass layer was 3 WT%. The background in the region of the boron peak is very difficult to determine, so a seperate measurement was used for background. This measurement utilized a phosphosilicate glass containing no boron, but otherwise of similar composition (SiO ). Normalization was accomplished by assuming that the intensity in the totalgPectrurn less the boron region should be the same in both the phosphosilicate glass and the borosilicate glass. Figure 8 shows a comparison of these normalized spectra. The boron peak is clearly visible. For a 200 live second measuring time, the 3 sigma minimum detectable limit is 0.52%.
E%3 -
With careful design of a windowless EDS detector, boron can be At high levels of boron concentration, mapping can be performed with success. The lower limit of detection has been established in a glassy matrix a t about 0.52%. 
